During investigations designed to arrive at a standardized procedure for preparation of bacterial extracts in the field and subsequent use in telemetry of biological reactions (1), sonic disruption (5, 6) seemed to be the most feasible approach. The efficiency of such treatment varies with the species of organism, initial population census, duration of sonic treatment, type of sonic probe, temperature during treatment, and subsequent processing of the sonic extract. No current references to use of modern sonic oscillators (20 kc/sec) with microprobes indicate details of results covering a spectrum of enteric bacteria that could be used as a guide.
This report is concerned with the individual results of sonic treatment of eight enteric bacterial species, each at five starting populations, exposed under the same conditions to ultrasonic disruption for a fixed time. The procedure selected is an empirical compromise which appears suitable for the preparation of precipitins for use in the screening and identification procedure discussed in a concurrent study (2 Cultures were started by inoculating the desired organism into 7 ml of sterile heart infusion broth. After 24 hr of incubation at 37 C, 5-ml amounts of each of the starting inocula were separately transferred to 500 ml of sterile heart infusion broth in 2-liter flasks. Further growth was enhanced by a reciprocating shaker (100 strokes/min, 10.7-cm stroke) for 24 hr at 37 C.
Each of the resultant suspensions was centrifuged at 13,200 X g for 15 min. Packed cells were resuspended in sterile 0.85% saline and centrifuged. Four more washings with saline alternated with centrifugation were performed.
Standardization of populations. The McFarland nephelometric series (3) was used to establish a standard curve on a spectrophotometer at 660 m,u. Packed, washed bacteria were resuspended in saline (pH 6.2) in sufficient amounts so that a 1:10 dilution of the suspension gave a reading of 55.5% transmission for a 10-ml volume. This reading represents approximately 10 X 109 organisms/ml when the nephelometric series is used as a standard. The four other population levels desired (8 X 109, 6 X 109, 4 X 109, and 2 X 10' organisms/ml) were each based on the same McFarland series.
Dry weight. Differences in cell density among the eight organisms prompted us to determine the weight of each of the five population levels considered. Duplicate 3-rml saline suspensions of Formalin-treated organisms were each placed in stainless-steel culture caps, dried overnight at 100 C, and then further desiccated in vacuo over calcium chloride for 24 hr. Saline controls were treated in like manner, and the values obtained were subtracted from the weights of Sonic treatment. Appropriate population levels of each organism suspended in 8 ml of saline were in turn disrupted by ultrasound. A 3.8-cm (diameter) solid step hom terminating in a 1.3-cm (diameter) irradiating area (stainless steel) affixed to a 10-ml water, jacketed sealed chamber (Branson Sonifier, model S-75) was used to contain the suspension. Output power average was 75 w, peaking to 150 w at a frequency of 20 kc/sec. During the 10-min treatment time, cooling water (24 to 27 C) was circulated through the jacket at 2 to 3 liters/min. After sonic treatment, the disrupted preparations were centrifuged (13,200 X g, 4 C, 30 min) in two successive runs, with the supernatant fluid being collected for subsequent nitrogen analyses. Supematant fluids were at a pH range of 6.6 to 6.8.
Nitrogen analyses. To provide an objective base line upon which the percentage of disruption by sonic treatment could be estimated, micro-Kjeldahl analyses (3) Tables 1 and 2 show the estimated nitrogen content as measured by microKjeldahl analyses both for the suspension of bacteria before sonic treatment and for the supernatant fluid obtained after disruption and centrifugation. Since the usual standard of reference for immunological reactions is based on nitrogen content, this information is pertinent to problems of standardization.
Estimated disruption. The estimates shown in Table 2 were calculated from the formula described above. Generally, the estimates do not demonstrate that ultrasonic disruption is thorough and complete in a few minutes. All of the suspensions were exposed for 10 min, and the disruption ranged from 33.3 to 92.6%. There are no viability counts published on populations to use as a guide. In this study, it was not practical to digress to obtain such counts. The disruption estimates shown should be considered with these limitations in mind.
